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1. INTRODUCTION {#jmv26300-sec-0010}
===============

In the latter part of 2019, unknown pneumonia cases began to appear in Wuhan, China (Hubei province).[^1^](#jmv26300-bib-0001){ref-type="ref"}, [^2^](#jmv26300-bib-0002){ref-type="ref"} In January 2020, a new beta‐coronavirus subtype in China was found through high‐throughput sequencing along with the use of throat swab samples.[^3^](#jmv26300-bib-0003){ref-type="ref"} The World Health Organization (WHO) named this coronavirus disease as "COVID‐19" and declared it to be a serious international pandemic and public health problem.[^4^](#jmv26300-bib-0004){ref-type="ref"} According to the WHO data, as of early May 2020, over 3 million global cases had been confirmed, more than 20 000 deaths.[^5^](#jmv26300-bib-0005){ref-type="ref"} While this virus affects many systems in animals, it usually occurs in the form of pneumonia in humans.[^6^](#jmv26300-bib-0006){ref-type="ref"}, [^7^](#jmv26300-bib-0007){ref-type="ref"} However, mildly‐ and moderately‐affected patients have a better prognosis, and milder symptoms. Yet, the prognosis for severe and critical patients is poor with high mortality rates.[^8^](#jmv26300-bib-0008){ref-type="ref"} In these critical groups, mortality from acute respiratory distress syndrome and multiple organ failure can be rapidly observed. Therefore, it is vital to predicting the factors that can determine this group of patients at the time of diagnosis.

Blood urea nitrogen (BUN) and creatinine (Cr) are the end products of nitrogen metabolism in humans. Since they are small molecules, they can be easily filtered from the nephrons. Usually, about 30% to 40% of BUN is reabsorbed from tubules, while Cr is not reabsorbed very well.[^9^](#jmv26300-bib-0009){ref-type="ref"}, [^10^](#jmv26300-bib-0010){ref-type="ref"} Studies show that the affected neurohormonal system is responsible for the reabsorption process in patients with acute heart failure (AHF).[^9^](#jmv26300-bib-0009){ref-type="ref"} Other studies have similarly demonstrated that the BUN/Cr ratio is more valuable than BUN or Cr alone in predicting the progression of patients with AHF.[^11^](#jmv26300-bib-0011){ref-type="ref"}, [^12^](#jmv26300-bib-0012){ref-type="ref"}, [^13^](#jmv26300-bib-0013){ref-type="ref"} We believe that multisystem inflammation, including a cytokine storm, can occur in severe and critical groups of COVID‐19 patients; this can in turn increase BUN reabsorption and the BUN/Cr ratio by similar mechanisms. As such, this ratio would be beneficial in assessing the severity and survival of those with COVID‐19 disease. In addition, there are parameters in peripheral blood whose predictive properties for COVID‐19 have been demonstrated in previous studies. The neutrophil‐lymphocyte ratio (NLR) and C‐reactive protein (CRP) make up some of these parameters.[^5^](#jmv26300-bib-0005){ref-type="ref"}, [^14^](#jmv26300-bib-0014){ref-type="ref"} In our study, we aimed to evaluate the role of applicable and cost‐effective BUN/Cr ratios, as well as other routine blood parameters, to predict both the severity and survival of those with COVID‐19 disease.

2. MATERIALS AND METHODS {#jmv26300-sec-0020}
========================

2.1. Study design and patients {#jmv26300-sec-0030}
------------------------------

This study was approved by the Republic of Turkey Ministry of Health and Institutional Ethics Board of Siirt University (Approval Number 2020/08.01). A total of 139 patients with COVID‐19 included in this study were diagnosed with COVID‐19 disease in Siirt State Hospital (Siirt, Turkey) between April and May 2020. The New Coronavirus Pneumonia Prevention and Control Program (7th edition) of the Chinese National Health Commission was used for the diagnosis of COVID‐19 disease.[^15^](#jmv26300-bib-0015){ref-type="ref"} According to this program, patients divided into three groups as moderate, severe, and critical. Then, patients were classified as nonsevere (moderate) and severe (severe and critical). Nonsevere patients met all of the features such as the history of contact, respiratory symptoms or fever, typical viral pneumonia involvement in computed tomography, and positive test result of RT‐PCR for SARS‐CoV‐2 RNA. Severe patients also had at least one of the following features; PaO~2~/FiO~2~ ≤300 mm Hg, or oxygen saturation (at rest) less than 93%, or shortness of breath, respiratory rate ≥30 times/minute. Respiratory samples were taken and assessed for SARS‐CoV‐2, according to WHO recommendations for quantitative reverse transcriptase‐polymerase chain reaction. A positive test result confirmed the diagnosis of COVID‐19 disease from samples. Patients with chronic kidney disease, patients received chemotherapy in the last 6 months, hematological disorders or blood transfusion during hospitalization, age under 18 years old, died on admission, being pregnant, and having missing baseline data were excluded. Those with asthma and chronic obstructive pulmonary disease ere also excluded because they affect the risk groups.

2.2. Data collection {#jmv26300-sec-0040}
--------------------

The electronic hospital information system was used for epidemiological data, including demographic, clinical, and laboratory findings. Complete blood count, CRP, and blood chemistry on admission were recorded as laboratory tests. Peripheral venous blood samples were evaluated by standard procedures in the central laboratory of Siirt State Hospital. The routine blood tests (including white blood cell count \[WBC\], leukocyte subtypes, and platelet count) were measured with Mindray BC‐6800 automatic hematology analyzer (Mindray Bio‐Medical Electronics Co, Ltd, Shenzhen, China). Siemens ADVIA 1800 automated biochemistry analyzer (Siemens Healthcare Diagnostics, Germany) was used to measure the biochemical parameters.

2.3. Statistical analysis {#jmv26300-sec-0050}
-------------------------

SPSS Statistics software version 26.0 (IBM, Armonk, NY) was used for all statistical analyses. Categorical variables were expressed as counts and percentages in each category. Continuous variables were specified as appropriate means and standard deviations or medians and interquartile ranges. The Student *t* test and Mann‐Whitney *U* tests were used for continuous variables. The *χ* ^2^ and Fisher\'s exact tests were applied to categorical variables. Spearman correlation coefficient was used to describe the association between blood parameters and disease severity. Univariate and multivariate binary logistic regression analysis was used to determine the predictive factors for COVID‐19 disease severity. The Cox proportional hazard models analyzed predictors of mortality. In the multivariate‐adjusted models, age, gender, hypertension (HT), and heart disease were included. Receiver operator characteristics (ROC) curve analysis was used to determine optimal thresholds via area under the curve (AUC). Youden\'s Index in ROC curves was used to determine an optimum cut‐off value of associated parameters for predicting COVID‐19 disease severity and survival. The Kaplan‐Meier analysis was used to evaluate the survival rates of predictive factors\' cut‐off groups. *P* value of less than .05 was defined as statistical significance.

3. RESULTS {#jmv26300-sec-0060}
==========

3.1. Results of BUN/Cr ratio, routine blood tests, CRP, and clinical characteristics of patients {#jmv26300-sec-0070}
------------------------------------------------------------------------------------------------

The primary demographic factors and laboratory parameters of severe and nonsevere patients are shown in Table [1](#jmv26300-tbl-0001){ref-type="table"}. There were 85 (61.2%) patients in the nonsevere group and 54 (38.8%, 34 severe, and 20 critical) patients in the severe group. The mean age was 47.2 ± 15.7 years in the nonsevere group and 68.3 ± 14.9 years in the severe group (*P* \< .001). There was no significant difference between the two groups in terms of gender (*P* = .976). The rates of total comorbidities, HT, and heart disease were significantly higher in the severe group (all *P* \< .001). There was no significant difference in terms of diabetes mellitus (DM) between the two groups (*P* = .218). The overall number of in‐hospital death was 13 (9.4%), and all of them was in severe group (*P* \< .001).

###### 

The comparison of demographic and blood parameters between patient groups

  Characteristics                Nonsevere (n = 85)   Severe (n = 54)   Total (n = 139)   Test statistic   *P* value         
  ------------------------------ -------------------- ----------------- ----------------- ---------------- ----------------- ------------
  Age, mean ± SD                 47.2 ± 15.7          68.3 ± 14.9                         55.5 ± 18.5      *F* = 0.139       \<**.001**
  Gender, n (%)                                                                                                              
  Male                           38 (44.7)            24 (44.4)                           62 (44.6)        *χ* ^2^ = 0.001   .976
  Female                         47 (55.3)            30 (55.6)                           77 (55.4)                          
  Comorbidities, n (%)           19 (22.4)            33 (61.1)                           52 (37.4)        *χ* ^2^ = 21.18   \<**.001**
  DM, n (%)                      12 (14.1)            12 (22.2)                           24 (17.3)        *χ* ^2^ = 1.518   .218
  HT, n (%)                      9 (10.6)             24 (44.4)                           33 (23.7)        *χ* ^2^ = 20.90   \<**.001**
  Heart disease, n (%)           2 (2.4)              17 (31.5)                           19 (13.7)        *χ* ^2^ = 23.74   \<**.001**
  All‐cause death                0                    13 (24.1)                           13 (9.4)         *χ* ^2^ = 22.57   \<**.001**
  BUN, median (IQR), mg/dL       23.8 (6.9)           46 (33.7)                           28.2 (16.9)      *Z* = −9.279      \<**.001**
  Cr, median (IQR), mg/dL        0.95 (0.18)          1 (0.41)                            0.97 (0.25)      *Z* = −0.340      .734
  BUN/Cr ratio, median (IQR)     24.2 (5.8)           50.3 (19.1)                         27.6 (23.9)      *Z* = −9.516      \<**.001**
  WBC, median (IQR), 10^\^9^/L   6 (3.1)              8.1 (4.4)                           6.7 (3.6)        *Z* = −3.204      **.001**
  NEU, median (IQR), 10^\^9^/L   3.99 (2.3)           6.33 (3.4)                          4.6 (3.38)       *Z* = −4.181      \<**.001**
  LYM, median (IQR), 10^\^9^/L   1.48 (0.87)          1.16 (0.7)                          1.37 (0.82)      *Z* = −2.971      **.001**
  MON, median (IQR), 10^\^9^/L   0.44 (0.21           0.47 (0.45)                         0.45 (0.26)      *Z* = −1.267      .205
  EOS, median (IQR), 10^\^9^/L   0.06 (0.08)          0.06 (0.12)                         0.06 (0.09)      *Z* = −0.795      .426
  PLT, median (IQR), 10^\^9^/L   224 (98.5)           212 (98.5)                          219 (95)         *Z* = −0.975      .330
  NLR, median (IQR)              2.46 (2.3)           6.1 (5.1)                           3.2 (2.99)       *Z* = −4.386      \<**.001**
  MLR, median (IQR)              0.27 (0.17)          0.4 (0.42)                          0.29 (0.25)      *Z* = −2.999      \<**.001**
  PLR, median (IQR)              143.6 (94.2)         197.8 (178.2)                       160.3 (114.7)    *Z* = −1.802      .072
  CRP, median (IQR), mg/dL       14.2 (25.5)          53.6 (92.8)                         21.8 (45.9)      *Z* = −5.653      \<**.001**

*Note:* The bold values provide statistically significancy. Abbreviations: BUN, blood urea nitrogen; Cr, creatinine; CRP, C‐reactive protein; DM, diabetes mellitus; EOS, eosinophil; HT, hypertension; IQR, interquartile range; LYM, lymphocyte; MLR, monocyte to lymphocyte ratio; MON, monocyte; NEU, neutrophil; NLR, neutrophil to lymphocyte ratio; PLR, platelet to lymphocyte ratio; PLT, platelet; SD, standard deviation; WBC, white blood cell.
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There were many differences in the routine blood parameters between patients in nonsevere and severe groups on admission. Severe cases had higher BUN count (46.0 vs 23.8 mg/dL; *P* \< .001), higher BUN/Cr ratio (50.3 vs 24.2; *P* \< .001), higher WBC count (8.1 vs 6.0 × 10\^9/L; *P* = .001), higher neutrophil count (6.33 vs 3.99 × 10\^9/L; *P* \< .001), lower lymphocyte count (1.16 vs 1.48 × 10\^9/L; *P* = .001), higher NLR (6.1 vs 2.46; *P* \< .001), higher monocyte to lymphocyte ratio (MLR) (0.4 vs 0.27; *P* \< .001), and higher CRP count (53.6 vs 14.2; *P* \< .001). There were no significant differences in Cr count, monocyte count, eosinophil count, platelet count, and platelet to lymphocyte ratio.

3.2. Analysis of BUN/Cr ratio and other routine blood parameters for predicting COVID‐19 disease severity and optimum cut‐off values {#jmv26300-sec-0080}
------------------------------------------------------------------------------------------------------------------------------------

Table [2](#jmv26300-tbl-0002){ref-type="table"} shows the relationships between blood parameters and disease severity, using the Spearman correlation coefficient. The parameters which demonstrated a significant correlation with disease severity were included in a binary logistic regression analysis. BUN/Cr ratio was included in the regression analysis because it showed a stronger correlation than BUN alone. Similarly, NLR was used instead of neutrophil and lymphocyte. The results of univariate and multivariate logistic regression models for predictive factors for disease severity were shown in Table [3](#jmv26300-tbl-0003){ref-type="table"}. The univariate analysis indicated that BUN/Cr ratio (odds ratio \[OR\] = 1.48; 95% confidence interval \[CI\]: 1.27‐1.73; *P* \< .001), WBC (OR = 1.18; 95% CI: 1.06‐1.33; *P* = .003), NLR (OR = 2.37; 95% CI: 1.73‐3.24; *P* \< .001), MLR (OR = 1.03; 95% CI: 1.02‐1.51; *P* = .001), and CRP (OR = 1.02; 95% CI: 1.012‐1.032; *P* \< .001) values were positively correlated with disease severity. In the multivariate model adjusted for age, gender, and comorbidities BUN/Cr ratio (OR = 1.70; 95% CI: 1.20‐2.40; *P* = .002) and NLR (OR = 2.21; 95% CI: 1.20‐4.30; *P* \< .001) were independent predictors for disease severity.

###### 

Spearman correlation analysis between disease severity and blood parameters

  Characteristics   Severe disease   
  ----------------- ---------------- ------------
  BUN               0.790            **\<.001**
  BUN/Cr ratio      0.810            **\<.001**
  WBC               0.273            **.001**
  NEU               0.356            **\<.001**
  LYM               −0.253           **.003**
  NLR               0.373            **\<.001**
  MLR               0.256            **.002**
  CRP               0.481            **\<.001**

*Note:* The bold values provide statistically significancy. Abbreviations: BUN, blood urea nitrogen; Cr, creatinine; CRP, C‐reactive protein; LYM, lymphocyte; MLR, monocyte to lymphocyte ratio; NEU, neutrophil; NLR, neutrophil to lymphocyte ratio; WBC: white blood cell.
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###### 

Univariate and multivariate logistic regression analysis of BUN/Cr ratio and other routine blood parameters for predicting COVID‐19 disease severity

  Characteristics   Univariate model     Multivariate model[^a^](#jmv26300-tbl3-note-0002){ref-type="fn"}                      
  ----------------- -------------------- ------------------------------------------------------------------ ------------------ ----------
  BUN/Cr ratio      1.48 (1.27‐1.73)     **\<.001**                                                         1.70 (1.2‐2.4)     **.002**
  WBC               1.18 (1.06‐1.33)     **.003**                                                           0.94 (0.55‐1.63)   .837
  NLR               2.37 (1.73‐3.24)     **\<.001**                                                         2.21 (1.2‐4.3)     **.030**
  MLR               1.03 (1.02‐1.51)     **.001**                                                           1.02 (0.88‐1.08)   .362
  CRP               1.02 (1.012‐1.032)   **\<.001**                                                         1.02 (0.99‐1.05)   .136

*Note:* The bold values provide statistically significancy. Abbreviations: BUN, blood urea nitrogen; CI, confidence interval; Cr, creatinine; CRP, c‐reactive protein; MLR, monocyte to lymphocyte ratio; NLR, neutrophil to lymphocyte ratio; OR, odds ratio; WBC, white blood cell.

Multivariate model was adjusted age, gender, history of hypertension, history of heart disease.
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ROC curve analysis was performed to determine optimum cut‐off value by Youden Index in Figure [1](#jmv26300-fig-0001){ref-type="fig"}. The optimum cut‐off value for the BUN/Cr ratio, which can predict COVID‐19 disease severity, was assigned to be 33.5, with AUC of 0.98 (95% CI: 0.96‐1.00). The highest sensitivity and specificity were 0.93 and 0.98. We determined the optimal cut‐off value for NLR above 3.27, which estimated disease severity an AUC of 0.87 (95% CI: 0.81‐0.93). The highest sensitivity and specificity were 0.79 and 0.71.

![The receiver operating characteristic (ROC) curve analysis of the BUN/Cr ratio and NLR for COVID‐19 disease severity. BUN, blood urea nitrogen; Cr, creatinine; NLR, neutrophil to lymphocyte ratio](JMV-9999-na-g001){#jmv26300-fig-0001}

3.3. Analysis of BUN/Cr ratio and NLR for predicting survival of COVID‐19 disease and optimum cut‐off values {#jmv26300-sec-0090}
------------------------------------------------------------------------------------------------------------

The results of univariate and multivariate Cox proportional hazard models of BUN/Cr ratio and NLR for predicting survival of COVID‐19 disease are shown in Table [4](#jmv26300-tbl-0004){ref-type="table"}. In the multivariate model adjusted for age, gender, and comorbidities BUN/Cr ratio (hazard ratio \[HR\] = 1.02; 95% CI: 1.01‐1.05; *P* = .030), and NLR (HR = 1.17; 95% CI: 1.06‐1.30; *P* = .020) were independent predictors for the survival of COVID‐19 disease.

###### 

Cox proportional hazard models of BUN/Cr ratio and NLR for predicting survival of COVID‐19 disease

  Characteristics   Univariate model    Multivariate model[^a^](#jmv26300-tbl4-note-0002){ref-type="fn"}                       
  ----------------- ------------------- ------------------------------------------------------------------ ------------------- ----------
  BUN/Cr ratio      1.035 (1.02‐1.53)   **\<.001**                                                         1.02 (1.01‐1.05)    **.030**
  NLR               1.170 (1.09‐1.25)   **\<.001**                                                         1.173 (1.06‐1.30)   **.020**

*Note:* The bold values provide statistically significancy. Abbreviations: BUN, blood urea nitrogen; CI, confidence interval; Cr, creatinine; HR, hazard ratio; NLR, neutrophil to lymphocyte ratio.

Multivariate model was adjusted age, gender, history of hypertension, history of heart disease.
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The ROC analysis calculated the optimal cut‐off values of the BUN/Cr ratio and NLR for predicting disease survival, and the ROC curves are presented in Figure [2](#jmv26300-fig-0002){ref-type="fig"}. The AUC of the BUN/Cr ratio and NLR were 0.95 and 0.85. The optimal cut‐off values were 51.7 and 5.72 for the BUN/Cr ratio and NLR, respectively. The highest specificity and sensitivity were 0.92 and 0.90, 0.85, and 0.83 for the BUN/Cr ratio and NLR, respectively. In Figures [3](#jmv26300-fig-0003){ref-type="fig"} and [4](#jmv26300-fig-0004){ref-type="fig"}, the Kaplan‐Meier survival curves present, BUN/Cr ratio more than 51.7 and NLR more than 5.72 had a significantly higher in‐hospital mortality rate (log‐rank test, both *P* \< .001).

![The receiver operating characteristic (ROC) curve analysis of the BUN/Cr ratio and NLR for the survival of COVID‐19 disease. BUN, blood urea nitrogen; Cr, creatinine; NLR, neutrophil to lymphocyte ratio](JMV-9999-na-g002){#jmv26300-fig-0002}

![Kaplan‐Meier survival curves of the BUN/Cr ratio for the survival of COVİD‐19 disease. BUN, blood urea nitrogen; Cr, creatinine](JMV-9999-na-g003){#jmv26300-fig-0003}

![Kaplan‐Meier survival curves of NLR for the survival of COVİD‐19 disease. NLR, neutrophil to lymphocyte ratio](JMV-9999-na-g004){#jmv26300-fig-0004}

4. DISCUSSION {#jmv26300-sec-0100}
=============

COVID‐19, which has an average incubation period of 3 days, is easily transmitted from person to person, leading rapidly to a pandemic situation.[^16^](#jmv26300-bib-0016){ref-type="ref"} Patients with mild or moderate COVID‐19 have milder symptoms and better prognoses than severe or critical patients who typically experience more complex symptoms and have a high mortality rate.[^8^](#jmv26300-bib-0008){ref-type="ref"} Determining the predictive variables for severe disease using routine blood tests can assist in the treatment and management of COVID‐19. The demographic, comorbidity, and usual blood parameters of 139 patients with COVID‐19 in Siirt, Turkey, were analyzed to determine potential biomarkers for disease severity and survival.

The age distribution of COVID‐19 is variable. In our data, we showed that severe patients had an older age. The female‐male proportions were similar in both groups. Total comorbidities, HT, and heart disease rates were higher in severe patients. Although the DM rate of severe patients was higher, the difference was not significant. The clinical features of our patient groups are compatible with other studies.[^3^](#jmv26300-bib-0003){ref-type="ref"}, [^17^](#jmv26300-bib-0017){ref-type="ref"} Yuwei et al reported that their total mortality rate was 13.47%.[^18^](#jmv26300-bib-0018){ref-type="ref"} In our cohort, the overall mortality rate was 9.4%.

The body\'s immune status and severe inflammatory response are the main factors that determine the progression and prognosis of COVID‐19.[^19^](#jmv26300-bib-0019){ref-type="ref"} Neutrophils (NEUs) are an essential component of the leukocyte family and play a critical role in the immune response. NEUs release reactive oxygen species, causing DNA damage in virus cells.[^20^](#jmv26300-bib-0020){ref-type="ref"} NEUs also interact with different compartments to produce a large number of cytokines and mediators, especially vascular endothelial growth factor.[^21^](#jmv26300-bib-0021){ref-type="ref"} However, the human immune response induced by a viral infection is primarily associated with lymphocytes. Systematic inflammation significantly reduces CD4+ T lymphocytes and increases suppressive CD8+ T lymphocytes by significantly reducing cellular immunity.[^22^](#jmv26300-bib-0022){ref-type="ref"} For this reason, inflammation caused by the virus increases the NLR. Some studies have examined the basal leukocyte counts in COVID‐19 patients at different clinical stages. Qin et al[^23^](#jmv26300-bib-0023){ref-type="ref"} reported that the neutrophil count was higher and the lymphocyte count lower among the COVID‐19 patients in the severe group compared to the nonsevere group in their study. Accordingly, higher NLR levels were seen in patients with severe infection.

In this study, the NLR similarly correlated with disease severity. Using the multivariate logistic regression model, which adjusted age, gender, and comorbidities to minimize the potential impact of a confounding NLR, it was determined that the NLR was an independent predictor of disease severity (OR = 2.21). In the adjusted Cox proportional hazard analysis, the NLR (HR = 1.17) was associated with mortality.

BUN and Cr levels and the BUN/Cr ratio are the main parameters showing kidney function.[^24^](#jmv26300-bib-0024){ref-type="ref"} The BUN/Cr ratio plays a vital role in the treatment and clinical follow‐up of patients with acute myocardial infarction (AMI), with a strong correlation between a high BUN/Cr ratio and the long‐term mortality of AMI patients.[^25^](#jmv26300-bib-0025){ref-type="ref"} Yoichi et al reported that the BUN/Cr ratio is associated with an increased risk of death in AHF patients.[^11^](#jmv26300-bib-0011){ref-type="ref"} Gotsman et al[^26^](#jmv26300-bib-0026){ref-type="ref"} indicated that in patients with AHF in their study, the BUN/Cr ratio on admission was associated with increased 1 year and long‐term (mean: 6.5‐year follow‐up) mortality. Brisco et al[^27^](#jmv26300-bib-0027){ref-type="ref"} also found a significant relationship between a high admission BUN/Cr ratio and increased mortality. The new coronavirus enters the cells using angiotensin‐converting enzyme 2 (ACE2) as a receptor.[^28^](#jmv26300-bib-0028){ref-type="ref"} According to the latest human tissue RNA sequencing data, ACE2 is expressed approximately 100 times higher in the kidneys than in the lungs.[^29^](#jmv26300-bib-0029){ref-type="ref"} Coronavirus can affect kidney function by entering kidney cells in a direct ACE2‐dependent way[^30^](#jmv26300-bib-0030){ref-type="ref"} and activating the renin‐angiotensin‐aldosterone system (RAAS) with the systemic effects it generates. The RAAS increases the absorption of water and sodium in the kidney tubules, causing passive reabsorption of BUN.[^11^](#jmv26300-bib-0011){ref-type="ref"}, [^12^](#jmv26300-bib-0012){ref-type="ref"}, [^13^](#jmv26300-bib-0013){ref-type="ref"}, [^14^](#jmv26300-bib-0014){ref-type="ref"}, [^15^](#jmv26300-bib-0015){ref-type="ref"}, [^16^](#jmv26300-bib-0016){ref-type="ref"}, [^17^](#jmv26300-bib-0017){ref-type="ref"}, [^18^](#jmv26300-bib-0018){ref-type="ref"}, [^19^](#jmv26300-bib-0019){ref-type="ref"}, [^20^](#jmv26300-bib-0020){ref-type="ref"}, [^21^](#jmv26300-bib-0021){ref-type="ref"}, [^22^](#jmv26300-bib-0022){ref-type="ref"}, [^23^](#jmv26300-bib-0023){ref-type="ref"}, [^24^](#jmv26300-bib-0024){ref-type="ref"}, [^25^](#jmv26300-bib-0025){ref-type="ref"} These systemic effects cause renal vasoconstriction, and accordingly, glomerular filtration and BUN excretion are reduced.[^25^](#jmv26300-bib-0025){ref-type="ref"} Notwithstanding, the BUN/Cr ratio increases as Cr is filtered through the glomeruli and not reabsorbed.[^10^](#jmv26300-bib-0010){ref-type="ref"} In light of this information, it is the authors' opinion that the BUN/Cr ratio may function as a predictive factor for the severity and survival of COVID‐19.

This is the first study to investigate the value of the admission BUN/Cr ratio in predicting the severity and survival of COVID‐19. In this cohort, the Cr counts were similar in the severe and nonsevere patients. The BUN/Cr ratio was higher in the severe patient group and strongly correlated with disease severity (*ρ* = 0.810). In the adjusted multivariate logistic and Cox regression models, the BUN/Cr ratio was an independent predictor of disease severity (OR = 1.70) and mortality (HR = 1.02). Finally, the study findings indicated that an elevated BUN/Cr ratio and NLR were independent predictors of COVID‐19 disease severity and survival. The BUN/Cr ratio and NLR can provide important prospective information in the evaluation of COVID‐19 patients on admission. The BUN/Cr ratio and NLR are, therefore, recommended for use in predicting the severity of COVID‐19 because they are cost‐effective and easy to apply.

This study had some limitations. First, this was a retrospective, single‐center clinical trial and, therefore, had a small sample size. Second, even though attempts were made to adjust for many confounders, other unknown features may have played a role. Third, there were no data from the group of mild patients who were sent home at the time of admission. Fourth, there was insufficient data regarding factors such as a high protein diet, which may have influenced the baseline BUN/Cr ratio. Due to these limitations, multicenter comprehensive investigations are needed.

5. CONCLUSION {#jmv26300-sec-0110}
=============

The severity of COVID‐19 varies from patient to patient. Advanced age, comorbidity, and immune status are the main risk factors affecting disease severity. Severe illness causes poor survival results. The BUN/Cr ratio and NLR may be associated with disease severity, and routine use of these parameters may be beneficial in the evaluation of the disease. This study supports the authors' hypothesis that a high BUN/Cr ratio and NLR are independent predictors of COVID‐19 patient severity and survival.
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